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Patent 

Docket No. 56718US005 



Polarizing Beam Splitter 



Technical Field 

The present invention pertains to a polarizing beam splitter useful in, among other 
applications, a projection system. In particular, the polarizing beam splitter combines a prism 
of relatively high refractive index with a birefringent multi-layer film. The multi-layer film 
functions as a polarizer and contains at least two different materials, at least one of which 
10 exhibits birefringence after uniaxial orientation. The multi-layer film is selected so as to be 
stable to near UV and blue light. 



Background 

For projection systems that use reflective liquid crystal display (LCD) imagers, a 

15 folded light path where the illuminating light beam and the projected image share the same 
physical space between a polarizing beam splitter (PBS) and an imager offers a compact 
design. Most reflective LCD imagers are polarization rotating, i.e., polarized light is either 
transmitted with its polarization state substantially unmodified for the darkest state or 
transmitted with its polarization state rotated to provide a desired gray scale. Thus, a 

20 polarized light beam is generally used as the input beam. Use of a PBS offers an attractive 
design because it can function to polarize the input beam and fold the light path. 

A PBS is an optical component that splits incident light rays into a first (transmitted) 
polarization component and a second (reflected) polarization component. One common PBS 
is the MacNeille polarizer that discriminates between s and p-polarized light as described in 

25 U.S. Patent No. 2,403,732 to MacNeille. In a MacNeille polarizer, the s-polarization is 
reflected and; over a narrow range of angles near the Brewster angle, the p-polarization is 
mostly transmitted. The p-component corresponds to light polarized in the plane of incidence. 
The s-component corresponds to light polarized perpendicular to the plane of incidence. The 
plane of incidence means a plane defined by a reflected light ray and a normal to the 

30 reflecting surface. 
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